Abstract: Cirrhosis and idiopathic portal hypertension (IPH) are 2 major diseases showing portal hypertension. However, characteristics and outcomes of IPH with ascites have not yet been determined. The aim of the study was to examine the influence of ascites on the long-term clinical course of IPH.
INTRODUCTION

C
hronic liver disease has a varied etiology and its incidence is increasing worldwide. 1, 2 The most advanced stage is cirrhosis, the presence of which limits the prognosis of patients due to the risk of developing hepatocellular carcinoma (HCC), portal hypertension, and hepatic failure. 3, 4 Idiopathic portal hypertension (IPH) represents noncirrhotic portal hypertension with a wide spectrum of manifestations, though the precise mechanism for the pathogenesis and pathophysiology remains unclear. 5, 6 Cirrhosis and IPH differ in several aspects, such as the risk of HCC occurrence and prognosis, 7 while they share common manifestations based on the pathophysiology of portal hypertension.
Ascites is one of the major presentations in portal hypertension. The incidence of ascites in cirrhosis has been reported to be 50% over a 10-year clinical course, 8 and the 2-year survival rate is almost 50% in patients with advanced ascites. [9] [10] [11] Thus, the presence of ascites is a poor prognostic sign in cirrhosis. 12 The major mechanism for developing ascites is an increased pressure in the hepatic sinusoid; that is, sinusoidal portal hypertension. 13 However, despite the underlying pathophysiology of presinusoidal blockage, which differs from that of cirrhosis, IPH patients also develop ascites. The incidence of ascites has been reported to be 2% in noncirrhotic portal hypertension and 10% in IPH patients. 14 It has been demonstrated that the development of ascites is uncommon in IPH and may be seen only after an episode of gastrointestinal hemorrhage, as per the consensus statement for noncirrhotic portal fibrosis/IPH in Asia. 15 It is also reported that up to 10% to 34% of cases with noncirrhotic portal hypertension develop ascites usually after a bleeding episode. 16 However, the influence of ascites on the long-term outcome of IPH has not yet been determined. In addition, because of different clinical presentations reported between IPH from Japan and noncirrhotic portal fibrosis from India, 6, 14 more data are needed for a better understanding of the disease.
Against this background, we compared the incidence, characteristics, and prognosis between IPH and cirrhosis patients with respect to the presence/absence or degree of ascites. The aim of the study was to examine the influence of ascites on the long-term clinical course of IPH.
METHODS
Study Design
This is an observational study based on the retrospective review of medical records (both inpatient and outpatient) that were prospectively collected for studies conducted with written informed consent at Chiba University Hospital on the relationship between ultrasound findings and the grade of function/fibrosis of the liver. The study design was approved by the ethics committee of our department (Board member: Iyo M, Iwase H, Okabayashi S, Goto H, Kobayashi Y, Shimazu J, Shimoyama E, Nomura F, Hada A, Hanaoka A, Hori Y, Yamaura A, and Watanabe E). The research was carried out in accordance with the Helsinki Declaration.
The study included consecutive patients with 2 types of liver diseases from November 2007 through February 2013. Cirrhosis with clinical signs of portal hypertension; splenomegaly or ascites diagnosed by imaging modality (ultrasound/computed tomography), gastroesophageal varices diagnosed by endoscopy, hyperammonemia, or overt hepatic encephalopathy. The diagnosis of cirrhosis was based on a combination of biochemical findings and 2 imaging tools, ultrasound and computed tomography/magnetic resonance imaging. IPH diagnosed based on blood tests, hepatic venography, and histology on biopsies in all patients according to the general protocol for the study of portal hypertension in Japan. 17 This protocol includes the following: patency of hepatic veins on Doppler ultrasound at the time of diagnosis, evidence of portal hypertension with the presence of esophageal varices, hypersplenism, or ascites, no evidence of cirrhosis at the liver biopsy sample, exclusion of other liver diseases; alcoholic liver disease, chronic viral hepatitis, autoimmune hepatitis, nonalcoholic steatohepatitis, Budd-Chiari syndrome, congenital hepatic fibrosis, Wilson's disease, parasitic disease, hematological disorder, and granulomatous liver disease.
All subjects received a Doppler ultrasound to evaluate portal hemodynamics at the time of enrollment and thereafter.
The study excluded patients with malignant hepatic lesions, with vascular abnormalities, such as an intrahepatic arterioportal shunt or cavernomas diagnosed by the Doppler ultrasound examination, using vasoactive drugs, such as bblockers which are not approved for treatment of portal hypertension in Japan, or receiving antiviral therapy during the study period; who already had received a peritoneovenous shunt or transjugular intrahepatic portosystemic shunt.
Clinical Presentations and Definitions
Gastroesophageal varices were evaluated by endoscopy, according to the general guidelines of the Japanese Research Society for Portal Hypertension. 17 The median time interval between ultrasound examination and endoscopy was 6 days. Hepatic encephalopathy was assessed by the West-Haven grading system, and grade II or above was classified as overt hepatic encephalopathy. 18 The degree of ascites was defined according to the clinical and ultrasound findings: mild for ascites only detectable by ultrasound (Grade 1), moderate for ascites causing moderate symmetrical distention of the abdomen (Grade 2), and severe for ascites causing marked abdominal distension (Grade 3). Patients with ascites were treated according to the guidelines, 19, 20 using diuretics and a salt-restricted diet with occasional paracentesis (the upper dose of diuretics approved in Japan is 80 mg/day for furosemide and 100 mg/day for spironolactone). Change of ascites grade was assessed by the difference between the initial grade and the final grade, and refractory ascites was diagnosed based on the definition in a previous report. 21 The diagnosis of spontaneous bacterial peritonitis (SBP) was confirmed by ascetic fluid neutrophil count >250 cells/mm 3 in the absence of an intraabdominal and surgically treatable source of sepsis. 20 The observation period was defined as the time between the initial ultrasound examination and the date of the last hospital visit, confirmation of death, or liver transplantation (LT).
Ultrasonography
Ultrasound examinations were performed with patients in the supine position, after fasting for 4 hours or more, using SSA-770A or 790A ultrasound system (Toshiba, Tokyo, Japan) with a 3.75-MHz convex probe. Blood flow was measured with the sampling width corresponding to the diameter of the vessel and at an angle <608 between the ultrasound beam and the vessel. The data used for analysis were the average values, calculated using 2 or more measurements. Spleen size (mm 2 ) was measured by multiplying the distance from the splenic hilum to the caudal polar angle measured by 2 intersecting lines, the upper limit in a normal subject used in the study was 2000 mm 2 . 22 Ultrasound examination was performed at least once per year, and findings such as changes in portal hemodynamics and the degree of ascites were monitored. All ultrasound examinations were performed by HM or MT, who each have more than 8 years of ultrasound experience.
Statistical Analysis
All data are expressed as mean AE standard deviation (SD), median, or as percentages. The study used Student t test or Mann-Whitney U test for the analysis of continuous variables, and Fisher exact test or Chi-square test for the analysis of categorical variables, as appropriate. Kaplan-Meier method was used to calculate the cumulative incidence of ascites and survival rate, and the data were compared using log-rank test according to the liver diagnosis (cirrhosis or IPH) or presence/ absence or degree of ascites. P-values < 0.05 were considered to be significant. The study used SAS (version 9.2 software, SAS Institute, Cary, NC) for the analysis.
RESULTS
Patient Characteristics
The study consisted of 180 patients; 166 with cirrhosis (87 males and 79 females; mean age AE SD, 62.5 AE 11.8 years; age range, 20-89 years) and 14 with IPH (3 males and 11 females; mean age AE SD, 64.2 AE 6.6 years; age range, 51-78 years) ( Table 1 ). Statistical differences between the groups were found in the following baseline data; sex, grade of ascites, history of variceal bleeding, bilirubin, albumin, platelet count, and incidence of portal vein thrombosis. Hepatic venous pressure gradient (HVPG) in IPH patients showed 81.6 AE 19.9 (mmH 2 O, mean AE SD; range 50-135, n ¼ 9).
Ascites
Ascites were detected in 60/166 (36.1%) cirrhosis patients and 7/14 (50%) IPH patients at baseline, and in 116/166 (69.9%) cirrhosis patients and 9/14 (64.3%) IPH patients at the end of the observation period. Cumulative incidence of ascites was 12.3% at 1 y, 35.9% at 3 years, and 59.9% at 5 years in patients with cirrhosis, and 25% at 3 years, and 50% at 5 years in patients with IPH (P ¼ 0.36) during the median observation period of 33.4 months (Figure 1) . Changes in ascites grade over time were assessed in patients showing grade 1 ascites at baseline (Table 2) ; deterioration (changing to grade 2/3) was detected in 32.4% of cirrhosis patients and 42.9% of IPH patients (P ¼ 0.41). There was no significant difference in the incidence of refractory ascites, which was 31/166 (18.7%) in cirrhosis patients and 2/14 (14.3%) in IPH patients (P ¼ 0.68). SBP was detected in 9/ 166 (5.4 %) in cirrhosis patients and 1/14 (7.1 %) in IPH patients over the study course (P ¼ 0.79).
Comparison of Cirrhosis and IPH Patients With Ascites at Baseline
The baseline characteristics of patients with cirrhosis and IPH who had ascites at the time of inclusion were compared (Table 3) . History of variceal bleeding and portal vein thrombosis were significantly more frequent in IPH patients (5/7, 3/7) than in cirrhosis patients (16/60, P ¼ 0.016; 4/60, P ¼ 0.003).
Based on the data in Tables 1 and 3 , baseline data were compared between cirrhosis/IPH patients with and without ascites ( Table 4 ). The degree of Child-Pugh classification, model for end-stage liver disease (MELD) score, bilirubin level, and incidence of inferior mesenteric vein with hepatofugal flow direction were higher, and albumin and prothrombin activity were lower in cirrhosis patients with ascites than those without ascites. In contrast, lower albumin level and larger spleen size was noted in IPH patients with ascites. There was no significant difference in the HVPG between IPH patients with ascites (91.3 AE 36.8, n ¼ 4) and those without (71.8 AE 22.9, n ¼ 5; P ¼ 0.36) at baseline.
Two of the 7 IPH patients who had no ascites at baseline developed ascites over the study period. A comparison of the baseline data between the 2 groups revealed the serum creatinine level (mg/dl) to be higher in those who developed ascites (0.74 AE 0.14) than those who did not (0.526 AE 0.06, P ¼ 0.029). Meanwhile, in 106 cirrhosis patients without ascites at baseline, 56 patients developed ascites and 50 patients did not. A history of variceal treatment was the only baseline factor that showed a significant difference between the 2 groups (cirrhosis without ascites 6/50, cirrhosis with ascites 20/56; P ¼ 0.005).
Comparison of Prognosis Between Cirrhosis and IPH
The overall survival rate did not differ between cirrhosis (87.7% at 1 year, 75.2% at 3 years, and 63.6% at 5 years) and IPH (100% at 1 year, 92.9% at 3 and 5 years; P ¼ 0.21) groups (Figure 2A) . However, when ascites were present at baseline, the survival rates in cirrhosis patients (69.1% at 1 year, 43% at 3 years, 34.4% at 5 years) were significantly worse than those in IPH patients (100% at 1, 3, and 5 years, P ¼ 0.04) ( Figure 2B ).
There were significant differences in the cumulative survival rates in cirrhosis groups according to the baseline ascites grade; 98.1% at 1 year, 93.4% at 3 years, and 80.4% at 5 years in the no ascites group; 77.8% at 1 year, 54.3% at 3 years, and 48.3% at 5 years in the grade 1 ascites group; 55.1% at 1 year, 25.2% at 3 years, and 12.6% at 5 years in the grade 2/3 ascites Figure 3A) . In IPH patients, however, the survival rate showed no significant difference between patients with ascites (all showing grade 1 ascites at baseline; 100% at 1 year, 3 and 5 years) and those without (100% at 1 year, 85.7% at 3 and 5 years, P ¼ 0.92) ( Figure 3B ). HCC developed in 27/166 (16.3%) cirrhosis patients, and the cumulative incidence rate was 4.0% at 1 year, 14.7% at 3 years, and 27.4% at 5 years. None of the IPH patients developed HCC. In the cirrhosis group, 39 patients died (hepatic failure 31, unknown 2, variceal bleeding 1, gastrointestinal perforation 1, sepsis 1, rupture of abdominal aortic aneurysm 1, lung cancer 1, gingival cancer 1), and 9 patients received living-donor LT. In the IPH group, 2 patients died (hepatic failure in 1 and breast cancer in 1), and none received LT. The median observation period was 34.5 months (range, 0.3-86 m).
DISCUSSION
The development of ascites strongly suggests the presence of morphological and/or functional impairment of the liver. 13 Previous studies have reported the incidence of ascites in noncirrhotic portal hypertension; that is, 12% in patients with IPH, according to the consensus guideline in Asia, 15 and 9.9% (15/151) in patients with noncirrhotic portal hypertension, as reported in a study conducted in India. 23 The present study showed a relatively higher incidence of ascites; ascites was detected in more than 30% patients at baseline and more than 60% in total in patients with either cirrhosis or IPH. There may be some reasons for the higher incidence. The first is the early detection of ascites by ultrasound, and the second is the advanced disease severity of IPH because the mean age of IPH patients was 64 years which may be higher than the age in the literatures. 24, 25 The last is that the heterogeneity of pathophysiology in IPH may account for the difference in the frequency of ascites, as previous reports suggest the different clinical aspects, age, gender, pathology, clinical manifestations, and portal hemodynamics between Japan and India. 6, 14, 23 The presence or absence of ascites may reflect the differences in baseline clinical characteristics among patients with chronic liver disease. We found that albumin levels in both cirrhosis and IPH were significantly lower in patients with ascites than in those without. There may be common underlying mechanisms of low osmotic pressure and a repeated drainage of the third-spaced fluid containing albumin. Additionally, a synthetic dysfunction due to worse liver disease may explain the lower albumin level. The incidence of refractory ascites and SBP was also similar between cirrhosis and IPH patients. The data are supported by a more recent study which showed that 35.3% (18/ 51) of IPH patients developed ascites during a mean study period of 6.7 years; 89% (16/18) of ascites cases were controlled after resolution of the trigger events or with small doses of diuretics, and only 11% (2/18) of cases had treatment-resistant ascites. 24 Our study also examined changes in the ascites grade over time in patients with grade 1 ascites at baseline, and deterioration was found in 32.4% of cirrhosis patients and 42.9% of IPH patients, being not significantly different.
Meanwhile, some findings were identified specific to IPH. First is that splenomegaly was a significant finding associated with the presence of ascites in IPH. Hyperdynamic flow into the portal system might have a greater stimulatory influence on the development of ascites in patients with IPH. The second is that the higher serum creatinine level was predictive for the future occurrence of ascites in IPH patients who have never had ascites. In contrast, portal vein thrombosis did not show any significant relationship with ascites despite its high incidence in IPH patients, which was comparable to the result of a previous study (13/28, 46.4%). 25 However, as the sample size of the IPH patient group in our study was small, further study would be needed to elucidate the interaction between ascites and portal vein thrombosis.
The prognosis of cirrhosis patients depends on the severity of liver disease; that is, 6-year survival was 54% in compensated and 21% in decompensated patients. 10 Particularly, ascites is associated with a poor survival rate, 40% to 50% at 1 year, 50% at 2 years, and 20% at 5 years in cirrhosis patient with ascites. 8, 19 However, the present study found the relatively better prognosis in cirrhosis patients with ascites, which might be explained by following factors: the early diagnosis of lowlevel ascites by ultrasound, preserved liver function represented by the MELD score at baseline (mean, 11.3), and the fact that no cirrhosis patients died of HCC during the study period. Nonetheless, the first reason qualifies as ''lead time bias,'' and this might also explain the second reason by picking up the patients earlier in their disease course. These issues remain to be solved. Investigators have reported a better prognosis in IPH than cirrhosis patients. 6, 14 In contrast, a relatively poor prognosis of IPH was also reported in a study of 62 patients, which showed a 40% LT-free survival at 10 years. 26 However, the liver-related mortality was only 17.4%, and the difference in the prognosis may be dependent on the severity of the associated comorbidities. The present study showed a favorable prognosis in IPH patients (100% at 1 year, 92.9% at 3 and 5 years) and only 2 patients died of hepatic failure or breast cancer. Although precise mechanism remains to be clarified, previous reports show no evidence of HCC occurrence in IPH patients 14, 16, 24, 27 and in fact, no HCC had developed in IPH patients in our study. In addition, the survival rate of IPH patients showed no significant difference between those with and without ascites at baseline, contrary to the results for cirrhosis patients. The lesser impact of ascites on survival in IPH patients may be due to potential differences in liver function between cirrhosis and IPH patients. Also, pathophysiological differences between sinusoidal and presinusoidal portal hypertension might account for the differential influence of ascites on survival.
The major limitation of this study is the retrospective setting in nature. Next, the number of IPH patients was so small that the statistical bias should be taken into account when the data are interpreted. Thirdly, there are some differences in the practical management of ascites and definition of refractory ascites between Western countries and Japan; for example, different dose limits for diuretics probably due to differences in race and physical size of patients. These issues need to be considered when the present study is evaluated.
In conclusion, this retrospective study demonstrated that the incidence and changes in ascites over time were similar between cirrhosis and IPH. However, it suggests an association between ascites at baseline in cirrhosis patients and increased mortality, but not in IPH. Presence of ascites in cirrhosis, therefore, might help prognosticate better.
